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PURPOSE:To obtain an ion exchange membrane 

having a high current efficiency, a bw electric 
resistance and excellent mechanical strength, by 
treating a laminate of a porous layer having a 
coating of an inorganic (hyclr)axide on its surface or 
in its Inside with a specified ion exchange layer with 
an aqueous alkali solution. CONSTITUTIONiA 

porous body of a pore diameter of 0.05-1 Omu, a -i^,.-^^ ^ | 

porosity of 30-955 and a thickness of 60-300mu, v^'.;?'^' 

obtained by molding' a fluorine- containing polymer 

containing a liquid lubricant into a film and stretching 

this film uniaxially or multiaxially at a stretch ratio of 

1 . 1 -1 0 is impregnated with a water/alcohol mixed 

solution containing 1-50wt% inorganic (hydr)oxide or 

its precursor to obtain a porous body having a 

coating of the inorganic {hydr)oxlde or its precursor 

on its surface or inside.; This porous body layer is 

laminated with an ion exchanger having functional 

groups of formulas I and/or III {wherein R Is H, a 1- 

IOC alkyi and R' Is -F or -OH), and the obtained 

laminate is treated with an aqueous alkali solution 

containing the same cations as those of said (hydr) S O f n " j| 

oxide to convert the functional groups into -COOM "~ 
or-S03M groups (wherein IVl is an alkaii metal). 
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Claims 

1) A process of manufacturing an ion exchange membrane having 
a laminate structure consisting of a porous layer of a 
fluorine- containing polymer and an ion exchange layer, comprising 
the steps of: 

treating a laminate consisting of a porous layer whose surface 
and inside are covered with an inorganic oxide or hydroxide or a 
precursor thereof and an ion exchange layer having a functional 
group ^COOR (R is a hydrogen or alkyl group having 1 to 10 carbon 
atoms) and/ or "SO2R' (R' is -F or -OH) with an alkaline aqueous 
solution containing the same cation as the above inorganic oxide 
or hydroxide or precursor thereof to convert the functional group 
into -COOM or "-SOaM (M is an alkali metal); and 

converting the above precursor into an inorganic oxide or 
hydroxide as required . 

2) The manufacturing process according to claim 1, wherein the 
precursor of the inorganic oxide or hydroxide is an inorganic salt 
or alkoxide containing the cation of the group IIT-A, III-B, IV-A, 
IV-B, V-A, V"B, VII-B or VIII of the periodic table, 

(3) The manufacturing process according to claim 1 or 2, wherein 
a solution of the inorganic salt which is the precursor dissolved 
in a mixed medium of water and an alcohol is impregnated into or 
applied to the porous layer to cover the porous layer, 

(4) The manufacturing process according to claim 3, wherein the 
ratio of water to the alcohol in the mixed medium of water and the 
alcohol is 1:1 to 1:100 (weight ratio) . 

(5) The manufacturing process according to claim 3 or 4, wherein 
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tlie content of the xnoirganic salt precursor in the solution of the 
water-alcohol mixed medium is 1 to 50 wt% - 

(6) The manufacturing process according to claims 3 to 5, wherein 
the solution of the water-alcohol mixed medium contains 0.01 to 
10 wt% of a f luorine-'Containing polymer having a hydrophilic group. 

(7) The manufacturing process according to claim 6, wherein the 
hydrophilic group of the fluorine -containing polymier is a sulfonic 
acid group, carboxylic acid group, phosphoric acid group or hydroxyl 
group . 

(8) The manufacturing process according to claims 1 to 7 , wherein 
the concentration of the same cation as the inor-ganic oxide or 
hydroxide or precursor in the alkali aqueous solution is a saturated 
concentration . 

fpasre 3, r-lght upper column, lines 5 to 11) 

The porous layer of a fluorine -containing polymer is made 
hydrophilic by covering the inside and surface of the porous layer 
with an inorganic oxide or hydroxide in the present invention* In 
the present invention, the porous layer may be directly covered 
with the inorganic oxide or hydroxide by using a dispersion or 
solution thereof • However, a precursor thereof is preferably used. 

(page 6, right upp&r column, line 4 to right lower column, line 
7) 

[Example 1] 

A liquid lubricant (solvent naphtha) was mixed with a 
polytetraf luoroethylene (PTFE) powder to prepar-e a paste- like 
intimate mixture which was then compressed and ram extruded from 
a fish-tail to form a molded sheet having a thickness of 1.2 mm. 
Then, this molded sheet was further rolled in a direction orthogonal 
to the extrusion direction to obtain a thin sheet having a thickness 
of 0.21 mm. This sheet was stretched to 3 . 0 times in a monoaxial 
direction while it was preheated at 310* C and then heated at 360*^0 
while the length of the stretched sheet in the stretching direction 
was fixed to be completely baked, thereby obtaining a PTFE porous 
material. The physical values of the material are shown below. 
Thickness: 100 [X 
Porosity: 80 % 

Maximum pore diameter: 0.80 |x 
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Meanwhile, 6 parts of silicon carbide powders (average 
particle diameter of 0.3 ix) , 25 parts of an aqueous solution 
containing 2 wt% of methyl cellulose and 4 parts of cyclohexanol 
were mixed together to obtain paste which was then screen printed 
on a polyester film by using a Tetron mesh (100 mesh) and a urethane 
squeegee and dried with air to obtain a porous thin layer containing 
silicon carbide- This thin layer contained 8 g/m^ of silicon 
carbide powders - 

Two different ion exchange films (dry resin having an ion 
exchange capacity of 1 • 44 meq/g and a thickness of 2 0 and dry resin 
having an ion exchange capacity of 1-25 meq/g and a thickness of 
40 \i) made of a copolymer of CF2--CF2 and CF2-CFO{ CF2)3COOCH3 were 
heated and pressure bonded together to obtain a film, the above 
PTFE porous layer was placed on the resin layer having a larger 
ion exchange capacity, the above silicon carbide powder layer was 
brought into contact with one side of the film, aind the whole 
laminate was heated and pressure bonded at 170" C and 7.5 kg/cm^. 
(laminated film A) 

A polymer having an ion exchange capacity of 1.1 meq/g 
obtained by copolymerizing CF2-CF2 and 
OF 7 "^CFOCF? CFOCF? CF2SGz F 

was treated with a 12 % caustic soda aqueous solution at 90"* C for 
16 hours and then with a 12 % hydrochloric acid aqueous solution 
at 50"* C for 3 hours, completely rinsed and dried to obtain a polymer 
having a sulfonic acid functional group. Thereafter, 5-9 g of the 
polymer was collected, and 200 ml of ethanol was added to dissolve 
the polymer by stirring at 60** C for 6 hours. Further, ethanol was 
added to obtain 300 ml of a polymer solution - 
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